Human papillomavirus type 16 (HPV-16) is strongly implicated in the aetiology of premalignant and malignant disease of the cervix.
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Human papillomavirus type 16 (HPV-16) is strongly implicated in the aetiology of premalignant and malignant disease of the cervix.
The mechanisms by which HPV-16 induces cell transformation have been the subject of intense investigation for several years. The viral genome encodes three oncoproteins, E5, E6 and E7, but until recently only E6 and E7 were subjected to such scrutiny. The papillomaviruses exhibit strongly conserved genetic organisation [ 11 and the genes of bovine papillomavirus (BPV) have comparable counterparts in HPV-16. Much of our understanding of the action of HPV-16 E5 has come from studies of BPV E5. However, the properties of these analogous proteins do differ. BPV E5 is responsible for the major transforming activity of the virus whereas the major transforming activity of HPV-16 occurs through the action of the E6 and E7 proteins [2, HPV-16 E5 is 83 amino acids and strongly hydrophobic. It can transform murine fibroblasts [4, 51 and keratinocytes [6] by cooperation with epidermal growth factor receptor (EGFR) by perturbation of the processing of stimulated receptor, resulting in a slower turnover [7] . BPV E5 has been shown to act through its association with ductin, a I6kDa gap junction protein and a component of the vacuolar H+-ATPase (V-ATPase) [8, 91 . In this work we have undertaken immunoprecipitation analysis to identify cellular proteins associated with HPV-16 E5 in vivo.
We have synthesised full-length HPV-16 E5 peptide and used it to raise polyclonal antiserum, PE-6, in rabbits [lo] . Using the human keratinocyte cell-line KIA6 [ I I] cell lysate for immunoprecipitation was prepared as follows. Cells were cultured in E medium [ 1 I] to 80-90% confluence in l00mm petri dishes, then in rnethionine-free medium for one hour. Medium was then replaced with 3rd either methionine-free or cysteine-free medium containing 1 0 0 p C i -l 35S-methionine or 35Scysteine, as appropriate, and incubated overnight. Medium was then removed and the monolayer washed with phosphate buffered saline (0.8% NaCI, 0.13% Na2HP04, 0.02% NaH2P04, pH 7.4). Cells were lysed in 9ml ice-cold PBSTDS ( l O m M Na2HP04 pH 7.2, 0.9% NaCI, I % Triton X-100. 0.5% sodium deoxycholate, 1% SDS, 2% sodium azide, 0.004% NaF, adjusted to pH 7.25 with 1.OM NaH2P04) and disrupted by repeated aspiration through a 21 gauge needle. Cellular debris was pelleted by centrifugation at 1.Sk rpm (Beckman 52-20) at 4OC for 15 minutes. Residual debris was removed from the supernatant by further centrifugation at 40k rpm (Beckman SW50.l) at 4OC for 20 minutes.
To Iml cell lysate was added 1 5~1 protein-A agarose and lop1 PE-6 antiserum, and the mixture incubated with rocking at 40C overnight. Immunoprecipitate was collected by centrifugation at 2.5k rpm (Hoefer Biofuge-13) for 15 minutes, washed four times with I d PBSTDS, then resuspended in 40pl electrophoresis sample buffer. lmmunoprecipitated proteins were separated by electrophoresis on tris-tricine-SDS polyacrylamide gels [ 121, dried and autoradiographed.
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Using 35S-methionine metabolically labelled cell lysate we have identified a cellular protein with an apparent molecular weight of I6kDa. Metabolic labelling with 35S-cysteine did not result in a labelled protein of this molecular weight. The size of this cellular protein would suggest that like BPV E5, HPV-16 E5 associates with ductin. Furthermore, ductin is a protein devoid of cysteine residues. Experiments to confirm the nature of this 16kDa protein are in progress. We have obtained antiserum to ductin from Malcolm Finbow (Beatson Institute, Glasgow) for western analysis.
BPV E5 has recently been reported to form a complex with another cellular protein, p125, determined to be a member of the a-adaptin family [ 131.
Under the conditions of immunoprecipitation used here, no such associated protein was detected.
It is interesting to speculate on the mechanism of HPV-16 E5-mediated cell transformation and the significance of its association with the I6kDa protein. It would appear most likely that the recycling of stimulated EGFR due to loss of endosomal acidification [7] , presumably due to abrogation of V-ATPase, occurs through the association of HPV-16 E5 with ductin.
